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AB The bacterium ***Ornithobacterium*** rhinotracheale has been 

recognized as an emerging pathogen in poultry since about 10 years ago. 
Knowledge of this bacterium and its mechanisms of virulence is still very 
limited. Here we report the development of a transformation system that 
enables genetic modification of 0. rhinotracheale. The system is based on 
a cryptic plasmid, pORl, that was derived from an 0. rhinotracheale strain 
of serotype K. sequencing indicated that the plasmid consisted of 14,787 
nucleotides. Sequence analysis revealed one replication origin and 
several rep genes that control plasmid replication and copy number, 
respectively. In addition, pORl contains genes with similarity to a 
heavy-metal-transporting ATPase, a TonB-linked siderophore receptor, and a 
laccase. Reverse transcription-PCR demonstrated that these genes were 
transcribed. Other putative open reading frames exhibited similarities 
with a virulence-associated protein in Actinobacillus 
actinomycetemcomitans and a number of genes coding for proteins with 
unknown function. An Escherichia coli-0. rhinotracheale shuttle plasmid 
(pORECl) was constructed by cloning the replication origin and rep genes 
from pORl and the cfxA gene from Bacteroides vulgatus, which codes for 
resistance to the antibiotic cefoxitin, into plasmid pGEM7 by using E. 
coli as a host. pORECl was electroporated into 0. rhinotracheale and 
yielded cef oxitin-resistant transf ormants . The pORECl isolated from these 
transf ormants was reintroduced into E. coli, demonstrating that pORECl 
acts as an independent replicon in both E. coli and 0. rhinotracheale, 
fulfilling the criteria for a shuttle plasmid that can be used for 
transformation, targeted mutagenesis, and the construction of defined 
***attenuated*** ***vaccine*** strains. 

TI Characterization of plasmid pORl from ***Ornithobacterium*** 

rhinotracheale and construction of a shuttle plasmid. 
AB The bacterium ***Ornithobacterium*** rhinotracheale has been 

recognized as an emerging pathogen in poultry since about 10 years ago. 
Knowledge of this bacterium and. . . fulfilling the criteria for a 
shuttle plasmid that can be used for transformation, targeted mutagenesis, 
and the construction of defined ***attenuated*** ***vaccine*** 
strains . 
ORGN . 
Taxa Notes 

Bacteria, Eubacteria, Microorganisms 
ORGN Classifier 

Gram-Negative Aerobic Rods and Cocci 06500 
Super Taxa 

Eubacteria; Bacteria; Microorganisms 
Organism Name 

***Ornithobacterium*** rhinotracheale (species) : pathogen, poultry 
pathogen 
Taxa Notes 

Bacteria, Eubacteria, Microorganisms 
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AB The disclosed invention relates to live ***attenuated*** bacteria of 
the species Pasteurella multocida not capable of expressing a functional 
Orf-15 protein, to live ***attenuated*** ***vaccines*** comprising 

such live ***attenuated*** bacteria, to the use of such bacteria for 
the manuf. of such ***vaccines*** , to methods for the prepn. of such 

***vaccines*** , and to diagnostic tests for the detection of such 
bacteria. For example, live ***attenuated*** Orf-15 mutants of P. 
multocida given to turkeys together with the Newcastle disease virus 
***vaccine*** provided various levels of protection, depending on 
***vaccination*** route, being 100% with aerosol ***vaccination*** 
route followed by drinking water route (81%). 
RE.CNT 2 THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 
TI Pasteurella multocida live ***attenuated*** ***vaccine*** 
AB The disclosed invention relates to live ***attenuated*** bacteria of 
the species Pasteurella multocida not capable of expressing a functional 
Orf-15 protein, to live ***attenuated*** ***vaccines*** comprising 

such live ***attenuated*** bacteria, to the use of such bacteria for 
the manuf. of such ***vaccines*** , to methods for the prepn. of such 

***vaccines*** , and to diagnostic tests for the detection of such 
bacteria. For example, live ***attenuated*** Orf-15 mutants of P. 
multocida given to turkeys together with the Newcastle disease virus 
***vaccine*** provided various levels of protection, depending on 
***vaccination*** route, being 100% with aerosol ***vaccination*** 
route followed by drinking water route (81%). 
ST Pasteurella ***vaccine*** Orfl5 gene deficient 
IT Gene, microbial 

RL : BSU (Biological study, unclassified); BIOL (Biological study) 
(Orf-15; Pasteurella multocida live ***attenuated*** 



***vaccine*** ) 
IT Freeze-dried drug delivery systems 
Mutation 

Pasteurella multocida 
Pharmaceutical aerosols 
Pharmaceutical carriers 
***Vaccines*** 

(Pasteurella multocida live ***attenuated*** ***vaccine*** ) 

IT Anaplasma centrale 
Anaplasma marginale 
Avian encephalomyelitis virus 
Avian reovirus 
Avibacterium paragallinarum 
Babesia bigemina 
Babesia bovis 
Babesia major 
Bordetella bronchiseptica 
Bovine diarrhea virus 
Bovine herpesvirus 
Bovine parainfluenza virus 3 
Bovine respiratory syncytial virus 
Chicken anemia virus 
Clostridium perfringens 
Duck enteritis virus 
Eggdrop syndrome-1976 virus 
Eimeria 

Erysipelothrix rhusiopathiae 

Escherichia coli 
Foot-and-mouth disease virus 
Fowlpox virus 
Gallid herpesvirus 
Gallid herpesvirus 1 
Haemophilus parasuis 
Human herpesvirus 3 
Human parainfluenza virus 3 
Infectious bronchitis virus 
Infectious bursal disease virus 
Mannheimia haemolytica 
Meleagrid herpesvirus 1 
Mycoplasma gallisepticum 
Mycoplasma hyopneumoniae 
Mycoplasma synoviae 
Neospora caninum 
Newcastle disease virus 

* * *Ornithobacterium*** rhinotracheale 
Porcine circovirus 1 
Porcine circovirus 2 
Porcine parvovirus 

Porcine respiratory and reproductive syndrome virus 
Porcine transmissible gastroenteritis virus 
Rotavirus 

Salmonella 

Staphylococcus aureus 
Staphylococcus uberis 
Streptococcus suis 
Suid herpesvirus 1 
Swine influenza virus 



Theileria annulata 
Theileria parva 
Trypanosoma 

Turkey rhinotracheitis virus 

(Pasteurella multocida live ***attenuated*** ***vaccine*** 
contg. genes from) 
IT Human 

Veterinary medicine 

(Pasteurella multocida live ***attenuated*** ***vaccine*** in) 

IT Diagnosis 

(Pasteurella multocida live ***attenuated*** ***vaccine*** in 

relation to) 
IT Immunostimulants 

(adjuvants; Pasteurella multocida live ***attenuated*** 
***vaccine*** ) 
IT Mutation 

(deletion; Pasteurella multocida live ***attenuated*** 
***vaccine*** ) 
IT Proteins 

RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(gene Orf-15; Pasteurella multocida live ***attenuated*** 
***vaccine*** ) 
IT Gene, microbial 

RL: BSU (Biological Study, unclassified); BIOL (Biological study) 
(heterologous; Pasteurella multocida live ***attenuated*** 
***vaccine*** contg.) 
IT Drug delivery systems 

(in drinking water; Pasteurella multocida live ***attenuated*** 
* * *vaccine* * * ) 
IT Mutation 

(insertion; Pasteurella multocida live ***attenuated*** 
* * *vaccine* * * ) 
IT 915811-70-0, Protein ORF 15 (Pasteurella multocida) 

RL: BSU (Biological study, unclassified); PRP (Properties); BIOL 
(Biological study) 

(amino acid sequence; Pasteurella multocida live * * *attenuated* * * 
* * *vaccine* * * ) 
IT 915811-69-7 

RL : BSU (Biological study, unclassified); PRP (Properties); BIOL 
(Biological study) 

(nucleotide sequence; Pasteurella multocida live ***attenuated*** 
***vaccine*** ) 
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AB The present invention relates to a combination ***vaccine*** for the 
protection of poultry against * * *Ornithobacterium* * * rhinotracheale, 
to the use of a live over- ***attenuated*** ***Ornithobacterium*** 
rhinotracheale strain and a live ***attenuated*** poultry virus for 
the manufacturing of such a combination ***vaccine*** , to methods for 
the preparation of said combination ***vaccine*** and to 

***vaccination*** kits for the immunization of poultry against 

* **Ornithobacterium*** rhinotracheale . 

RE.CNT 4 THERE ARE 4 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 
TI Combination ***vaccine*** for poultry 

AB The present invention relates to a combination ***vaccine*** for the 

protection of poultry against ***Ornithobacterium*** rhinotracheale, 
to the use of a live over- ***attenuated*** ***Ornithobacterium*** 
rhinotracheale strain and a live ***attenuated*** poultry virus for 
the manufacturing of such a combination ***vaccine*** , to methods for 
the preparation of said combination ***vaccine*** and to 

* * *vaccination* * * kits for the immunization of poultry against 
***Ornithobacterium*** rhinotracheale . 
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AB The present invention provides an ***attenuated*** ILT virus that is 
able to induce protection against ILT in chickens. The new 

* * *vaccine* * * strain is not able to express the native ULO protein of 
ILTV. The new ILTV ***vaccine*** virus can also be used as a vector 
for genes of other avian pathogens. Thus, recombinant ULO gene-deleted 
ILT virus expressing avian influenza virus hemagglutinin was prepd. as 

***vaccine*** 

RE.CNT 9 THERE ARE 9 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 
TI Recombinant infectious laryngotracheitis virus comprising deleted ULO gene 

and other avian pathogenic antigen for use as ***vaccine*** 
AB The present invention provides an ***attenuated*** ILT virus that is 

able to induce protection against ILT in chickens. The new 

* * *vaccine* * * strain is not able to express the native ULO protein of 
ILTV. The new ILTV ***vaccine*** virus can also be used as a vector 
for genes of other avian pathogens. Thus, recombinant ULO gene-deleted 
ILT virus expressing avian influenza virus hemagglutinin was prepd. as 

***vaccine*** 

ST infectious laryngotracheitis virus ULO gene protein pathogen 

***vaccine*** 
IT Gene, microbial 

Proteins 

RL: REM (Removal or disposal); PROC (Process) 

(ULO; recombinant infectious laryngotracheitis virus comprising deleted 
ULO gene and other avian pathogenic antigen for use as ***vaccine*** 
) 

IT Pathogen 

(avian; recombinant infectious laryngotracheitis virus comprising 
deleted ULO gene and other avian pathogenic antigen for use as 
***vaccine*** ) 
IT Drug delivery systems 

(carriers; recombinant infectious laryngotracheitis virus comprising 
deleted ULO gene and other avian pathogenic antigen for use as 
***vaccine*** ) 
IT Animal tissue culture 
Aves 

DNA sequences 
Escherichia coli 
Gallid herpesvirus 
Gallid herpesvirus 1 
Gallus domesticus 
Genetic vectors 
Immunomodulators 
Infectious bronchitis virus 
Influenza A virus 
Molecular cloning 



Mycoplasma 

Newcastle disease virus 

***Ornithobacterium*** rhinotracheale 

Poultry 

Protein sequences 
Turkey rhinotracheitis virus 
***Vaccines*** 

(recombinant infectious laryngotracheitis virus comprising deleted ULO 
gene and other avian pathogenic antigen for use as ***vaccine*** ) 
IT Antigens 

Hemagglutinins 

RL : AGR (Agricultural use); BPN (Biosynthetic preparation); BSU 
(Biological study, unclassified) ; PRP (Properties) ; THU (Therapeutic use) ; 
BIOL (Biological study); PREP (Preparation); USES (Uses) 

(recombinant infectious laryngotracheitis virus comprising deleted ULO 
gene and other avian pathogenic antigen for use as ***vaccine*** ) 
IT Mutagenesis 

(site-directed, deletion; recombinant infectious laryngotracheitis 
virus comprising deleted ULO gene and other avian pathogenic antigen 
for use as ***vaccine*** ) 
IT Mutagenesis 

(site-directed, insertion; recombinant infectious laryngotracheitis 
virus comprising deleted ULO gene and other avian pathogenic antigen 
for use as ***vaccine*** ) 
IT 460104-59-0P, Hemagglutinin (avian influenza virus) 

RL: AGR (Agricultural use); BPN (Biosynthetic preparation); BSU 

(Biological study, unclassified) ; PRP (Properties) ; THU (Therapeutic use) ; 

BIOL (Biological study); PREP (Preparation); USES (Uses) 

(amino acid sequence; recombinant infectious laryngotracheitis virus 
comprising deleted ULO gene and other avian pathogenic antigen for use 
as ***vaccine*** ) 
IT 460104-58-9P 

RL : AGR (Agricultural use); BPN (Biosynthetic preparation); BSU 

(Biological study, unclassified) ; PRP (Properties) ; THU (Therapeutic use) ; 

BIOL (Biological study); PREP (Preparation); USES (Uses) 

(nucleotide sequence; recombinant infectious laryngotracheitis virus 
comprising deleted ULO gene and other avian pathogenic antigen for use 
as ***vaccine*** ) 
IT 181795-07-3, GenBank X97256 

RL: REM (Removal or disposal); PROC (Process) 

(recombinant infectious laryngotracheitis virus comprising deleted ULO 
gene and other avian pathogenic antigen for use as ***vaccine*** ) 
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AB The present invention relates to live * * *attenuated* * * Salmonella 

strains comprising a first attenuating mutation, that are not capable of 
making functional RecA. The invention also relates to these bacteria for 
use in ***vaccines*** . Furthermore, the invention relates to 

***vaccines*** based upon these bacteria, to the use of such bacteria 

in 

the manuf. of ***vaccines*** and to methods for the prepn. of such 

***vaccines*** . The recA- Salmonella carries a heterologous antigen 
gene from a virus, bacterium, or parasite and can be used in 
***vaccines*** for prevention of infection in poultry. 
RE.CNT 7 THERE ARE 7 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 
TI Salmonella ***vaccine*** 

AB The present invention relates to live ***attenuated*** Salmonella 

strains comprising a first attenuating mutation, that are not capable of 
making functional RecA. The invention also relates to these bacteria for 
use in ***vaccines*** . Furthermore, the invention relates to 

***vaccines*** based upon these bacteria, to the use of such bacteria 

in 

the manuf. of ***vaccines*** and to methods for the prepn. of such 

* * *vaccines* * * . The recA- Salmonella carries a heterologous antigen 
gene from a virus, bacterium, or parasite and can be used in 
***vaccines*** for prevention of infection in poultry. 
ST * * *vaccine* * * infection Salmonella RecA deletion chicken 

IT Enzymes, biological studies 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(DNA-recombining, gene RecA; use of recA- Salmonella carrying a 
heterologous antigen gene in ***vaccines*** against infection in 
poultry) 
IT Infection 

(bacterial; use of recA- Salmonella carrying a heterologous antigen 
gene in ***vaccines*** against infection in poultry) 
IT Mutation 



(deletion; use of recA- Salmonella carrying a heterologous antigen gene 
in ***vaccines*** against infection in poultry) 
IT Infection 

(protozoal; use of recA- Salmonella carrying a heterologous antigen 
gene in ***vaccines*** against infection in poultry) 
IT Gene, microbial 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(recA; use of recA- Salmonella carrying a heterologous antigen gene in 
***vaccines*** against infection in poultry) 
IT Avian encephalomyelitis virus 
Avian reovirus 
Avibacterium paragallinarum 
Chicken anemia virus 
Eimeria 

Escherichia coli 
Gallus domesticus 
Human herpesvirus 3 
Infectious bronchitis virus 
Infectious bursal disease virus 
Mycoplasma gallisepticum 
Mycoplasma synoviae 
Newcastle disease virus 

***Ornithobacterium*** rhinotracheale 
Pasteurella multocida 
Poultry 
Salmonella 

Salmonella enterica enterica gallinarum 
Salmonella enteritidis 
Salmonella typhimurium 
Turkey rhinotracheitis virus 
***Vaccines*** 

(use of recA- Salmonella carrying a heterologous antigen gene in 
***vaccines*** against infection in poultry) 
IT Antigens 

RL: BSU (Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study) ; USES (Uses) 

(use of recA- Salmonella carrying a heterologous antigen gene in 
***vaccines*** against infection in poultry) 

IT Infection 

(viral; use of recA- Salmonella carrying a heterologous antigen gene in 
***vaccines*** against infection in poultry) 



=> s 18 and (RecA or PurD) 

Lll 1 L8 AND (RECA OR PURD) 

=> d 
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